Purine nucleoside and nucleotide interactions on normal and subsensitive alpha adrenoreceptor responsiveness in guinea-pig vas deferens.
Adenosine and adenosine 5'-monophosphate (AMP) augment contractile responses to norepinephrine (NE) in isolated guinea-pig vas deferens. Dipyridamole slightly enhances, while theophylline antagonizes, adenosine effects on responses to NE. Adenosine triphosphate (ATP) and the nonhydrolyzable analog, adenosine 5'-(beta,gamma-imido)triphosphate (AppNp) depress responses to NE. Adenine and adenosine diphosphate (ADP) are ineffective in influencing alpha adrenoreceptor responsiveness. Repetitive stimulation of isolated vas deferens with maximal concentrations of NE markedly reduce the contractile response to test concentrations of 6 micron NE. Spontaneous resensitization of responses to NE to control levels occurs within 25 to 35 minutes after the end of desensitization treatment. Adenine nucleosides and nucleotides promote a more rapid rate of alpha adrenoreceptor resensitization, with a potency order: AMP greater than adenosine greater than ADP. Adenine and ATP did not influence the rate of alpha adrenoreceptor resensitization. The adenine nucleotides ADP, ATP and the analog AppNp elicit concentration-dependent contractions of guinea-pig vas deferens. Theophylline antagonizes this contractile activity to adenine nucleotides. AMP, adenosine and adenine are devoid of agonistic activity. In the presence of NE, however, AMP and adenosine produce contractile responses of isolated vas deferens strips, and the agonistic activity of ADP, ATP and AppNp is profoundly enhanced. Agonistic actions of purines in the presence of NE are antagonized by phentolamine much more effectively than by theophylline. The results suggest the existence of a purinergic receptor mediating excitatory responses of guinea-pig vas deferens. Furthermore, there appears to be mutual interaction between purinergic and alpha adrenoreceptor mechanisms. That adenyl derivatives are capable of augmenting subsensitive alpha adrenoreceptor responsiveness suggests that adenine nucleosides or nucleotides, released during sympathetic transmission, may be required for maintenance of normal alpha adrenoreceptor sensitivity.